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DETAILED ACTION 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(a) the invention was known or used by others In this country, or patented or described In a printed 
publication in this or a foreign country, before the invention thereof by the applicant for a patent. 

Claims 1-22 are rejected under 35 U.S.C. 102(a) as being anticipated by Cole 
(Cole, Lumley, Meadows, and Tura; "Reservoir Characterization and Time-Lapse: Rock 
Properties and Attributes"). 

With regard to claim 1 , Cole discloses a method of modeling seismic data. Cole 
discloses deriving a time-lapse data set from a first seismic data set and a second 
seismic data set (Page 2475, Introduction; Conclusions). Cole discloses deriving a 
foHA^ard-modeled time-lapse data set including a plurality of values (Page 2475-2476, 
Forward Modeling and Qualitative Inversion). Cole discloses sorting the plurality of 
values bins corresponding to the forward-modeled time-lapse data set (Page 2476, 
second column). Cole discloses selecting a plurality of optimal values from the plurality 
of bins (2476, 2nd column, 2nd to last paragraph). Cole discloses mapping the plurality 
of optimal values in correspondence with a plurality of subterranean locations using the 
time-lapse data set (2476, last paragraph to 2477, first column). Cole discloses 
calibrating the plurality of values and plotting the plurality of calibrated optimal values 
(Page 2477) (Figs. 1-6). 
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With regard to claim 2, Cole discloses that deriving the forward-modeled time- 
lapse data set is defined by using at least one rock physics relationship ((2475, 
Introduction.) 

With regard to claim 3, Cole discloses acquiring the first data set and thereafter 
acquiring the second data set (2475, summary). Cole discloses 4D time-lapse seismic 
data taken from the Schiehallion field. It is known that time-lapse data consists of at 
least first and second data sets taken at different times. 

With regard to claims 4 and 5, Cole discloses that the first and second data sets 
included amplitude versus angle signal data (Summary, Introduction, and Conclusion). 
It is known that AVA data contains the same information as amplitude versus offset 
data, and that AVO data can be obtained by using the angles of the AVA data. 

With regard to claim 6, Cole discloses that the first and second data sets (the 
time-lapse data) are from the Schiehallion field. This data is reflected acoustic wave 
energy data. 

With regard to claim 7, Cole discloses that deriving the fonward-modeled time- 
lapse data set uses selected pore pressure and saturation and porosity relationships 
(2475 second column to 2476 end of page, especially 2476 Quantitative Inversion 
Procedure). 

With regard to claim 8, Cole discloses that deriving the time-lapse data set is 
defined by calibrating each of the first and second seismic data sets and subtracting the 
second data set from the first (2475, second column to 2476, also 2477, 1^' full 
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paragraph). Cole discloses calibrating the time-lapse data by calibrating pseudo values 
against known impedances using a known reference pressure and saturation state. 

With regard to claim 9, Cole discloses that deriving the time-lapse data set is 
defined by inverting and then calibrating each of the first and second data sets and then 
subtracting the second data set from the first data set (2475, second column to 2476). 
Cole discloses calibrating the data as discussed above. Cole discloses that impedance 
values are used, and these values are obtained by inverting the data. 

With regard to claim 10, Cole discloses that plotting the calibrated values is 
defined by plotting the calibrated values to visually represent a spatial distribution of at 
least one physical characteristic of a subterranean hydrocarbon reservoir (Figs. 1-6). 

With regard to claim 1 1 , Cole discloses that selecting the plurality of optimal 
values sorted into the plurality of bins is performed in response to comparing the 
plurality of values with at least one comparison value, and wherein the at least one 
comparison value optionally includes a reservoir measurement value (2476, 2"^ 
column). 

With regard to claim 12, Cole discloses that calibrating the plurality of optimal 
values is perfonmed in response to comparing the plurality of optimal values with at least 
one comparison value, and wherein the at least one comparison value optionally 
includes a reservoir measurement value (2475, 2"^ column, under Forward Modeling 
and Qualitative Inversion). 

With regard to claim 13, Cole discloses a method of modeling seismic data 
corresponding to a subterranean reservoir containing hydrocarbons. Cole discloses 
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calibrating each of a first and second seismic data sets. Cole discloses subtracting the 
calibrated second seismic data set from the first calibrated data set to obtain the time- 
lapse data set (2475, 2nd column to 2476). Cole discloses calibrating the time-lapse 
data by calibrating pseudo values against known impedances using a known reference 
pressure and saturation state. Cole discloses deriving a time-lapse data set from a first 
seismic data set and a second seismic data set (Page 2475, Introduction; Conclusions). 
Cole discloses deriving a fonA^ard-modeled time-lapse data set including a plurality of 
physical parametric values (Page 2475-2476, Fonward Modeling and Qualitative 
Inversion). Cole discloses sorting the plurality of values bins con-esponding to the 
fonward-modeled time-lapse data set (Page 2476, second column). Cole discloses 
selecting a plurality of optimal values from the plurality of bins (2476, 2nd column, 2nd 
to last paragraph). Cole discloses mapping the plurality of optimal values in 
correspondence with a plurality of subterranean locations using the time-lapse data set 
(2476, last paragraph to 2477, first column). Cole discloses calibrating the plurality of 
values and plotting the plurality of calibrated optimal physical parameter values as a 
visual representation of the subterranean resen/oir containing hydrocarbons (Page 
2477) (Figs. 1-6). 

With regard to claim 14, Cole discloses that the calibrating of the first and second 
seismic data sets is performed in response to comparing each of the first and second 
seismic data sets with at least one comparison value that is a reservoir measurement 
value (2477, 1^'full paragraph). 
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With regard to claim 15, Cole discloses that the first and second seismic data 
sets are defined by inverted first and second seismic data sets (2475, Summary; 2476). 
The whole paper of Cole discloses an inversion scheme for time-lapse seismic data 
sets used in modeling a reservoir. 

With regard to claim 16, Cole discloses that deriving the forward-modeled time- 
lapse data set is defined by using at least one rock physics relationship ((2475, 
Introduction.) 

With regard to claim 17, Cole discloses that the rock physics relationship is a 
pressure relationship, saturation relationship, or porosity relationship (2475 second 
column to 2476 end of page, especially 2476 Quantitative Inversion Procedure). 

With regard to claim 18, Cole discloses that selecting the plurality of optimal 
values sorted into the plurality of bins is performed in response to comparing the 
plurality of values with at least one comparison value, and wherein the at least one 
comparison value optionally includes a resen/oir measurement value (2476, 2"** 
column). 

With regard to claim 19, Cole discloses that calibrating the plurality of optimal 
values is perfonned in response to comparing the plurality of optimal values with at least 
one comparison value, and wherein the at least one comparison value optionally 
includes a reservoir measurement value (2475, 2"** column, under Forward Modeling 
and Qualitative Inversion). 

With regard to claims 20 and 21 , Cole discloses that the first and second data 
sets included amplitude versus angle signal data (Summary, Introduction, and 
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Conclusion). It is known that AVA data contains the same infomnation as amplitude 
versus offset data, and that AVO data can be obtained by using the angles of the AVA 
data. 

With regard to claim 22, Cole discloses that the first and second data sets (the 
time-lapse data) are from the Schlehallion field. This data is reflected acoustic wave 
energy data. 

Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject nnatter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 23-34 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Cole in view of Cross. 

With regard to claim 23, Cole discloses a method of modeling seismic data 
corresponding to a subterranean reservoir containing hydrocarbons. Cole discloses 
calibrating each of a first and second seismic data sets. Cole discloses subtracting the 
calibrated second seismic data set from the first calibrated data set to obtain the time- 
lapse data set (2475, 2nd column to 2476). Cole discloses calibrating the time-lapse 
data by calibrating pseudo values against known impedances using a known reference 
pressure and saturation state. Cole discloses deriving a time-lapse data set from a first 
seismic data set and a second seismic data set (Page 2475, Introduction: Conclusions). 
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Cole discloses deriving a forward-modeled time-lapse data set including a plurality of 
physical parametric values (Page 2475-2476, FonA^ard Modeling and Qualitative 
Inversion). Cole discloses sorting the plurality of values bins corresponding to the 
foHA^ard-modeled time-lapse data set (Page 2476, second column). Cole discloses 
selecting a plurality of optimal values from the plurality of bins (2476, 2nd column, 2nd 
to last paragraph). Cole discloses mapping the plurality of optimal values in 
correspondence with a plurality of subterranean locations using the time-lapse data set 
(2476, last paragraph to 2477, first column). Cole discloses calibrating the plurality of 
values and plotting the plurality of calibrated optimal physical parameter values as a 
visual representation of the subterranean reservoir containing hydrocarbons (Page 
2477) (Figs. 1-6). Cole does not disclose a computer with a processor and a computer- 
readable storage medium coupled in communication with the processor. Cole does not 
disclose that the computer stores the first and second seismic data sets and the plurality 
of rock physics relationships. Cole does not disclose that a program code causes the 
processor to perform the method of modeling seismic data described above. Cole does 
show graphs that appear to have been made on a computer, and it is probable that a 
computer was used to perform the modeling and to produce and store the data sets 
discussed in the paper. Cole just does not specifically disclose that a computer was 
used. Cross discloses a computer with a processor and a storage medium that holds 
data sets and rock physics relationships. Cross discloses that the processor executes a 
program that creates a forward model of seismic data by an inverse method (Column 4, 
Lines 10-34). Since Cross discloses a similar method of modeling seismic data, and 
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also discloses similar data for use with similar hydrocarbon reservoirs to those used by 
Cole, it would be obvious to use a computer with storage and a processor in the method 
of Cole also. It would be obvious to modify Cole to include a computer with a processor 
and memory as disclosed by Cross in order to have a method of carrying out the 
method on any data that is input into the system and to have a way of performing the 
calculations and displaying the results of the modeling. 

With regard to claim 24, Cole discloses that the first and second data sets 
included amplitude versus angle signal data (Summary, Introduction, and Conclusion). 
It is known that AVA data contains the same information as amplitude versus offset 
data, and that AVO data can be obtained by using the angles of the AVA data. 

With regard to claim 25, Cole discloses that the first and second data sets (the 
time-lapse data) are from the Schiehallion field. This data is reflected acoustic wave 
energy data. 

With regard to claim 26, Cole discloses that the calibrating of the first and second 
seismic data sets is performed in response to comparing each of the first and second 
seismic data sets with at least one comparison value that is a reservoir measurement 
value (2477, l^^full paragraph). 

With regard to claim 27, With regard to claim 15, Cole discloses that the first and 
second seismic data sets are defined by inverted first and second seismic data sets 
(2475, Summary; 2476). The whole paper of Cole discloses an inversion scheme for 
time-lapse seismic data sets used in modeling a reservoir. 
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With regard to claim 28, Cole discloses that the rock physics relationship is a 
pressure relationship, saturation relationship, or porosity relationship (2475 second 
column to 2476 end of page, especially 2476 Quantitative Inversion Procedure). 

With regard to claims 29 and 30, Cole discloses that selecting the plurality of 
optimal values sorted into the plurality of bins is perfonned in response to comparing the 
plurality of values with at least one comparison value, selecting the plurality of optimal 
values in response to the comparison, and wherein the at least one comparison value 
includes a measurement value corresponding to a subterranean reservoir containing 
hydrocarbons (2476, 2"** column and 2477 2'^ column). 

With regard to claims 31 and 32, Cole discloses that calibrating the plurality of 
optimal values is performed in response to comparing the plurality of optimal values with 
at least one comparison value, and wherein the at least one comparison value 
optionally includes a reservoir measurement value (2475, 2"^ column, under Forward 
Modeling and Qualitative Inversion and 2477). 

With regard to claim 33, Cole discloses plotting the plurality of optimal values on 
a computer (Figs. 1-6) (2476 and 2477). 

With regard to claim 34, Cole discloses that the spatially distributed physical 
characteristic of the subterranean resen/oir containing hydrocarbons is defined by 
porosity, pressure, and saturation (2476). 



Conclusion 
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The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

Curtis, who discloses time lapse VSP monitoring of a reservoir. 
Talwani, who discloses hydrocarbon reservoir monitoring. 
Ross, who discloses a method of modeling. 

Nickel, who discloses creating estimates of a subsurface using first and second 
data sets. 

Castagna, who discloses modeling a subsurface. 
Leaney, who discloses modeling and calibrating data sets. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Scott A Hughes whose telephone number is 703-305- 
0430. The examiner can normally be reached on 8:30 am - 5:00 pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Thomas Tarcza can be reached on 703-306-4171. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from tlie 
Patent Application Infonnatjon Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more infomiation about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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THOMAS H.TARCZA 
SUP6RVIS0RY PATENT EXAMINER 
TE(iHNOLOGY CENTER 3600 




